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Chronic disorders affecting the mind and the body are particular I y common 
among older adults, presenting a major health challenge to healthcare providers around 
the world. However, the effects of aging on chronic mental disorders remains poorly 
characterized. The goal of the Study on global AGEing and adult health (SAGE) is to 
develop a more complete understanding of the process of aging and how it affects 
health in general. The current study used Wave 1 data from SAGE, a longitudinal study 
organized by the World Health Organization (WHO), which collects nationally 
representative samples of older adults (>50 years old) in six middle income countries 
(China, Ghana, India, Mexico, Russian Federation, and South Africa), to examine 
relationships among body mass index (BMI), waist circumference (WC), and 
depression (with diagnosis based on a symptom-based algorithm). Previous research has 
documented complex associations between depression and body composition; i.n some 
studies, depression increases risk for being underweight, while in other studies it has 
been linked to obesity. However, the links between depression and body composition 
remain relatively unexplored among older adults and, additionally, no studies have 
systematically examined this relationship in non-Western countries. Results indicate 
substantial differences in depression prevalence by gender and country, ranging from 
1.6% (men in China) to 22.9% (women in Mexico). Variation by gender and country 
was also evident in prevalence of obesity (from 1.3% among Indian men to 51.0% in 
South African women) and underweight (0.5% in Mexican women to 40.0% in Indian 
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men). Multiple regression analyses were used with weighted population samples to 
examine the relationship between body composition measures and depression 
classification while controlling for key covariates such as age, smoking, drinking, 
marital status, and income. Among older South African women, depression was 
positively associated with BMI (p=0.003). Otherwise, the lack of a significant 
relationship between depression and body composition variables in the individual 
SAGE countries suggests that depression is not a major driver of body composition 
among older adults. 
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Background Information 
Depression, as defined by the World Health Organization, is a common mental 
disorder, characterized by sadness, loss of interest or pleasure, feelings of guilt or low 
self-worth, disturbed sleep or appetite, feelings of tiredness, and poor concentration 
(WHO 2012). It is a complex condition that is caused by a mixture of social, 
psychological, and biological influences (WHO 2012).The effects of depression vary 
widely, ranging from minor insomnia and a lack of motivation to suicidal thoughts and 
actions (NIMH 2012). Many treatments are available for those suffering from 
depression, ranging from traditional therapy and pharmaceuticals to alternative 
approaches such as acupuncture or exercise and nutrition plans (Khan 2012). However, 
the efficacy of individual treatments varies greatly from case to case, and there is no 
“one size fits all” cure for the condition. Indeed, some recent surveys even suggest that 
most treatment options, including traditional and alternative ones, are statistically no 
different in their expected outcome on a population scale (Khan 2012). Only through 
combinatorial treatments are significant improvements observed (Khan 2012). 
Treatment, however, remains heavily underutilized, with the WHO estimating that 
roughly half of all depressed individuals worldwide are not treated for their condition 
(WHO 2012).  
Depression can be particularly devastating among older adults, as they are faced 
with numerous risk factors that increase their likelihood of developing the condition 
(NAMI 2009). As of 2009, 6.5 out of 35 million adults in the United States aged 65 and 
older suffered from depression (NAMI 2009). Additionally, a 2008 study by the Center 
for Disease Control found that Major Depression prevalence increased with age up to 
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those 65 years and older (CDC 2010). This increased risk is due to a number of factors, 
including physical ones, such as increased frailty, mental ones, such as decreased 
perceived health, and social ones, such as societal disconnect (Djernes 2006). 
Additionally, older populations are more likely to not seek depression treatment or 
diagnosis due to a lack of information about the disease (NAMI 2009). Many assume 
that common depression symptoms, such as fatigue, memory loss, or loss of appetite are 
simply a natural part of the aging process, or are misattributed to some other condition, 
such as Alzheimer’s (NAMI 2009). The accumulation of these risk factors in older 
adults has led to an increase in depression on a global scale as the population of the 
world has gotten older (Marcus 2012). 
 A factor found in several studies to be associated with depression is body 
composition, which is defined as the relative amounts  of fat, bone, muscle, and other 
organs and tissues that make up the human body (Mezuk 2012). It is generally reported 
as a series of percentages representing the amount of each tissue, but in population 
research most often it is used to refer to an individual’s body type, whether they are 
underweight, normal, overweight, or obese (WHO 2000). A recent trend of increased 
prevalence rates of obesity in all age groups has emerged globally, having large effects 
on the health of the world population as a whole (Flegal 2012; Dinsa 2012).  
Body composition irregularities among older adults’ presents with its own set of 
issues, as being underweight or overweight can cause very different problems. For 
example, while overweight older adults are more prone to heart conditions and joint 
related issues, underweight patients often suffer from an increased degree of frailty 
(Mezuk 2012). The impact of body composition on the health of older adults can often 
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be compounded by their frequently poor diets. Whether due to a psychological or 
physical condition, older adults regularly have incomplete diets, which neglect 
important nutritional requirements (Hickson, 2006). Imbalanced diets can lead to 
unhealthy body types, and can further be a risk factor for various physiological and 
mental conditions (Hickson, 2006). As the population of the world ages it has become 
increasingly important to understand the impact of body composition on the multitude 
of conditions that negatively affect the health of older adults, while also examining what 
factors related to aging may contribute to an unhealthy body composition. 
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Literature Review 
Research into the possible link between depression and body composition 
among older adults has been remarkably limited. Examinations of the two variables at a 
population level are abundant, although the body composition portion of the studies 
often focuses solely on obesity, and relatively few studies examine a link between the 
two. Of the studies that do examine a link between depression and body composition 
relatively few target older adults, instead focusing on adolescents (Goodman 2002; 
Franko 2005). Recent findings have demonstrated a significant relationship between 
adolescent depression in American teens and obesity in young adulthood (Goodman 
2002; Franko 2005). This trend has been shown to transcend race and gender, providing 
a powerful predictive tool for the association between depression and body composition 
in adolescents and young adults (Goodman 2002 and Franko 2005). After excluding 
these youth-focused studies there are very few research inquiries that deal with the 
chosen topic directly. However, of those studies that focus on older adults, the results 
are intriguing yet contradictory. In the article by Mezuk and colleagues (2012), the 
researchers concluded that there was a link between low levels of central body fat and 
lean mass and depression in older females, but not in males. This stands in contrast to a 
paper by Li et al., published in 2004, which documented a statistically significant 
negative association between BMI and depression in the both male and female older 
adults. Additionally, a study published by Peltzer and Phaswana-Mafuya in 2013, which 
used preliminary data from the SAGE project in South Africa, showed no significant 
correlation between obesity and depression among older populations. Mezuk and 
colleagues (2012) worked with older clinical patients in Baltimore Maryland, Li et al. 
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(2004) worked with older Chinese adults from Hong Kong, while Peltzer and 
Phaswana-Mafuya (2013) worked among South Africans. All of these studies provide 
valuable information about their respective communities, although further research is 
needed to not only attempt to reproduce their results, but also to examine how the 
consistency of their findings differs with age from within the large category of older 
adults (>50 years old). None of these works, however, examine their hypotheses on a 
global scale, and indeed only the South African study is nationally representative 
(Peltzer and Phaswana-Mafuya, 2013). Herein lies the importance of the present study, 
which investigates possible links between body composition and depression among 
older adults in six different nations, which together comprised roughly 42% of the 
world’s population in 2012. Any findings, whether positive or negative, could allow 
health officials to make informed decisions regarding the health of their aging 
populations not only in the SAGE countries, but also on a global scale for other middle 
income nations. 
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Research Questions and Hypothesis 
The present study examines associations between body composition and 
depression among older adults. I hypothesize that significant associations will be 
observed, both in men and women, and that moreover these relationships will not be the 
same between the examined nations. I expect to see diverse associations in the different 
populations examined due to a multitude of factors, including diet, healthcare access, 
and societal pressures regarding body composition or depression. In order to test the 
hypothesis two specific objectives were developed:  
1. To document the prevalence of depression and variance in body 
composition among older adults in each nation. 
2. To examine whether depression is significantly linked to body 
composition among older adults. 
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Materials and Methods 
The Study on global AGEing and adult health (SAGE) 
SAGE, the Study on global AGEing and adult health, is a multinational research 
program organized by the World Health Organization (WHO) (Kowal et al. 2012). The 
study focuses on the health of adults fifty years and older, including a small group of 
younger adults aged 18-49 for comparative purposes (Kowal et al. 2012). In total six 
middle-income countries are examined at a national level, including China, Ghana, 
India, Mexico, Russian Federation, and South Africa (Kowal et al. 2012). Together, 
these studies provide not only geographic diversity, but also represent a range of 
economic development levels. The present study used data collected by the SAGE 
surveyors on body mass index, waist circumference, and depression. 
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Figure 1: Sage study map, nationally representative studies are in yellow while local 
non-nationally representative studies are show by red and blue dots. (Map provided by 
the WHO http://www.who.int/healthinfo/sage/sage_001.jpg?ua=1) 
 
The population of the world is aging at a rapid rate; since 1950 the average age of the 
world’s population has risen 4 years from 28 to 32 years old, and is projected to 
continue to increase (United Nations 2012). A United Nations 2012 prediction puts the 
average age of the world at roughly 42 years of age by 2100. This growth is 
unparalleled, and will have profound implications on many facets of human life, 
including healthcare. Additionally, SAGE was designed so as to have results that are 
comparable to ongoing studies in high-income nations including the US Health and 
Retirement Study (HRS) and the Collaborative Research on Ageing in Europe 
(COURAGE) (Kowal et al. 2012). This will allow for a results based comparison 
between many high and middle income nations on the nature of aging and health. The 
all-encompassing nature of this change is what SAGE seeks to address. The SAGE data 
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set is proportional to population size, with over 42,400 participants and over 8,000 
questions and measurements assessed for each participant (Kowal et al. 2012). 
Additionally, while the effect of aging on health has been studied extensively in high 
income countries, there has been a dearth of work on the relationship in middle income 
nations. These categories are defined by the World Bank according to 2012 GNI per 
capita, calculated using the World Bank Atlas method (World Bank 2012). The groups 
are: low income, $1,035 or less; lower middle income, $1,036 - $4,085; upper middle 
income, $4,086 - $12,615; and high income, $12,616 or more.” (World Bank 2012) 
SAGE seeks to address this problem by working in high-middle and low-middle income 
nations. The six countries in question provide the economic and geographic diversity 
which has been lacking from prior large scale aging studies.  
 
Figure 2: A SAGE participant and surveyor in China filling out the survey. Photo 
courtesy of Paul Kowal.   
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In order to understand how the relationship between health and aging changes over time 
and facilitate the identification of causal relationships, SAGE was designed as a 
longitudinal study. The first wave of data collection occurred in 2007-2010 (Wave 1), 
the second is currently underway 2013-2014 (Wave 2), and a third wave is planned for 
2015-2016 (WAVE 3) (Kowal et al. 2012). 8,000 participants from Wave 1 also 
engaged in the 2004-2005 World Health Survey (Wave 0), which measured the same 
variables as used in SAGE. The study itself is being conducted by locally trained SAGE 
surveyors, who administer the SAGE Questionnaire in person and collect household 
surveys from the participants (Kowal et al. 2012). The participants were selected so as 
to provide a random, nationally representative data set, and were categorized as either a 
young control group (18-49 years of age) or older adults (50+ years of age) (Kowal et 
al. 2012).  
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Figure 3: SAGE participant and surveyor measuring blood pressure in South Africa. 
Photo courtesy of Paul Kowal. 
 
Body Composition; Body Mass Index (BMI) and Waist Circumference (WC) 
Body composition, for this study’s purposes, is a range of weight classes defined 
by the WHO and measured by BMI and WC. The major groups are: Underweight 
(BMI<18.50), Normal Range (BMI 18.50-24.99), Overweight (BMI>25.00), and Obese 
(BMI>30.00) (WHO 2000). An individual’s BMI is calculated by dividing their weight, 
in kilograms, by their height, in meters, squared (BMI = kg/m2). BMI alone, however, is 
not a completely accurate measure of body composition, as it does not account for fat 
localization and is only an estimate of adipose tissue mass (Mezuk 2012). Therefore, in 
order to more accurately determine individual’s weight classes, the current study 
additionally incorporated waist circumference (WC) into the process for assigning 
individuals body composition classifications, so as to examine central adiposity. Waist 
circumference (WC) values were interpreted based on WHO categories: normal (<94 
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cm) and increased risk (≥94 cm) for males, and normal (<80 cm) and increased risk 
(≥80 cm) for females (IDF, 2006).  
Height and weight were directly measured by the SAGE surveyors using a scale 
and a measuring tape. Likewise, waist circumference was measured via a measuring 
tape around the waist using a standard approach. Previous research that examined 
associations between body composition and depression have used dual-energy X-ray 
absorptiometry (DEXA) to measure an individual’s fat and lean mass (Mezuk 2012). 
DEXA, as the name suggests, makes use of two X-ray beams of different energy levels 
to measure the absorptivity of a patient’s bones and soft tissue. This absorptivity can 
then be used to calculate the proportion of different kinds of mass (e.g., bones, central 
lean, central fat, etc.) in the body. While this method does appear to have advantages in 
its ability to accurately measure body composition, the combined BMI-WC method 
gives allows an adequate estimation of body composition for use in population-level 
epidemiological research (Goulding, 1996). Furthermore, the costs and logistical issues 
associated with using DEXA on large scale data collection surveys, particularly in less 
developed nations, make its use problematic. While both BMI and WC can be 
calculated using a scale and measuring tape, DEXA requires a specialized and 
expensive instrument, which is not portable and, additionally, exposes participants to 
radiation (Mezuk 2012).  
In the present study, body composition was analyzed as a categorical variable, 
wherein participants were sorted into one of four categories depending on their body 
composition: underweight, normal, overweight, or obese. While treating body 
composition as a continuous variable might lend additional insight, as it more 
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accurately represents an individual’s physical state, large scale public health studies 
typically investigate body composition via BMI and/or WC categories (WHO 2000 and 
Dinsa 2012). Thus, while some of the data is lost by assigning individuals to categories, 
the results gain a degree of practicality and ease of application as far as public health is 
concerned.  
Additionally, the study used modified BMI cutoffs for India and China, as 
recommended by the WHO, because the relationships among BMI, body fat percentage, 
and health risks are different for Asian populations (WHO 2000). The alternate cut offs 
are as follows; underweight (<18.5 kg/m2), normal (18.5-22.9 kg/m2), increased risk 
(23.0-27.5 kg/m2), and higher high risk (≥27.5 kg/m2) (IDF 2006). Modified WC cut-
offs were also used for China and India; however, these revised categories only adjust 
the risk classifications for males: normal (<90 cm) and increased risk (≥90 cm) (IDF, 
2006).  
Depression Measurement and Quantification 
SAGE collected, via interview, a wide spectrum of data on both physical and 
mental health, including a series of questions regarding depression. The survey 
determined whether or not individuals had ever been diagnosed with depression and 
also inquired about a number of common symptoms of depression such as fatigue, lack 
of sleep, and loss of appetite (Appendix 1). These questions were based on the World 
Mental Health Survey version of the Composite International Diagnostic Interview and 
the diagnosis of depression based on the International Classification of Diseases (10th 
revision) Diagnostic Criteria for Research. The answers provided for the mental health 
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questions can be used as input for a depression algorithm, which defines individuals as 
having experienced Major Depression (MD), or not (Peltzer 2013).  
While other categories of depression exist, such as subsyndromal or situational 
depression, this study did not consider these within the analysis. Major Depression is 
one of the most common clinically diagnosed forms of depression, and also has the 
greatest long term effect on an individual’s life (NIMH 2012). The National Institute of 
Mental Health describes the symptoms for Major Depression as severe symptoms that 
interfere with your ability to work, sleep, study, eat, and enjoy life. An episode may 
occur only once in a person’s lifetime, but more often, a person has several episodes 
(NIMH 2012). This analysis was therefore limited to those who have recently been 
Majorly Depressed or not, so as to avoid including those in the “Depressed” category 
who may be less affected by the disease and would therefore be less likely to have an 
altered body composition. Additionally, if multiple depressive conditions were included 
into the “Depressed” category the results would be unable to discern if any one type of 
depression was driving or hiding a relationship between depression and body 
composition. 
Countries, Participants, and Sampling Design 
 In order to ensure a nationally representative dataset, SAGE uses multistage 
cluster sampling strategies that sorted individuals into either “50+” households or “18-
49” clusters depending on their age, before randomly selecting clusters (Kowal et al. 
2012). Only one 18-49 year old per household was asked to participate, whereas all 
members of 50+ households were invited. Sample sets were then weighted by 
household and individual to ensure an even sampling strategy. Given that the 
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questionnaire and data collection take several hours, participants were compensated for 
their time (Kowal et al. 2012).  
 SAGE was approved by the WHO Ethical Review Committee and each partner 
organization within the study obtained ethical clearance from their respective 
institutions (Kowal et al. 2012). All participants gave informed consent to take place in 
the study. 
Statistical Analysis 
The analysis made use of analysis of variance (ANOVA), chi square tests, and 
regression model tests, all conducted in the statistical program SPSS 20.0. ANOVA is a 
system of statistical models that examines the means of several data sets and determines 
where the variance between the averages may have originated. This partitioning of 
variance in turn ensures that any observed trends will not originate due to confounding 
variables. Chi square tests and regression models enabled the analysis to take observed 
variance and determine the relationships between the chosen variables of body 
composition and depression. The subject pool was restricted to those aged 50 or older. 
Weighted prevalence estimates were calculated for depression classification (presence 
or absence), BMI categories (underweight, normal, overweight/increased risk, 
obese/higher high risk), and WC categories (normal, increased risk) by gender. 
The analysis controlled for several common variables known to be associated 
with depression, including smoking, drinking, gender, and marital status (Dinsa 2012). 
These controls further ensured that any significant relationships observed were not due 
to a confounding variable. Each of the control variables was measured via self-reporting 
as part of the SAGE individual questionnaire (see Appendix Figures 3 and 4). 
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Additionally, all analysis was separated by gender, as is seen in most depression studies 
due to the different ways the disease affects men and women (WHO 2012). 
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Results 
Objective One  
Objective 1 examined how prevalent the conditions of depression, underweight, 
and overweight are in older populations separated by gender and country. The 
unweighted numbers of participants, separated by gender and country, are available in 
Figure 4. As was predicted, a great degree of variation was observed in the frequency of 
each condition both between countries and between gender. Depression was found to be 
most common in Mexican females, affecting 22.9 percent of the population, while it 
was found least often in Chinese males, of which only 1.6 percent were affected (Figure 
5). Variation by gender and country was also evident in prevalence of obesity, ranging 
from 1.3% among males in India to 51.0% in South African females, and in 
underweight, varying from 0.5% in Mexican men to 40.0% in Indian men (Figure 5). 
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Figure 4: Unweighted sample sizes by country and gender.  
 
Figure 5: The prevalence of Depression, obesity, and underweight by country and 
gender. The highest and lowest values in each category are highlighted red and blue 
respectively. 
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Objective Two  
Objective two sought to demonstrate that depression is significantly linked to 
body composition among older adults. Populations were separated by gender and, in 
some cases, country. They were analyzed via multiple regression analysis. The 
hypothesis was mostly unsupported by the results, as can be seen in Figure 6. With all 
countries combined depression was negatively related to BMI levels in males with a β 
coefficient of -2.536 and a significance of 0.018. This means that males across all 
countries were significantly more likely to have a lower BMI when depressed (p<0.05). 
Additionally, depression in South African females was positively associated with BMI 
with a β coefficient of 3.035 and a significance of 0.003, indicating that South African 
females are significantly more likely to possess an increased BMI when depressed 
(p<0.05). However, depression was not significantly associated with BMI for the 
majority of examined populations and did not associate significantly with waist 
circumference in any population (p>0.05). Thus, while there are certain exceptions, it 
would appear that body composition in adults is not a significant predictor of depression 
in older adults from middle income countries. 
 20 
 
 
Figure 6: Association and significance results from multiple regression analysis 
examining the relationship between depression and BMI. Significant relationships are 
highlighted yellow. (p<0.05) 
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Discussion 
This study examined the relationship between depression and body composition 
among older adults in six middle income nations. Specifically, the study made use of 
data from the Study on global AGEing and adult health (SAGE). Older adults are a 
segment of the population where depression is thought to be highly prevalent, yet there 
is comparatively little data available about the condition in poorer nations. Furthermore, 
the possible association between depression and body composition has been relatively 
unexplored among older adults, particularly outside of high income nations. The 
proposed relationship was examined via two objectives. 
Objective One 
Objective one examined how prevalent depression, underweight, and overweight 
are in the older populations. A wide range of values was observed in each category, 
with high levels of variation by country and gender. Depression peaked in Mexican 
females at 22.9%, and was least prevalent in Chinese males with only 1.6% afflicted. 
Body composition also displayed great variation with obesity prevalence ranging from 
1.3% in Indian males to 51.0% in South African females, while underweight varied 
from 0.5% in Mexican men to 40.0% in Indian men. The obesity prevalence data 
demonstrate a wide range of values which overlap with values from wealthy nations 
such as the United States, where 36.6% of older males and 42.3% of older females are 
classified as obese (CDC 2008). The underweight values for the United States would 
likewise be included within the range demonstrated by SAGE participants, with 2.2% of 
older females and 1.0% of older males found to be underweight (CDC 2008). Likewise, 
the distribution of depression prevalence in the examined nations would encompass US 
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values, with 3.7% of older females and 3.8% of older males exhibiting Major 
Depression (CDC 2008). This inclusion of US values within the range of examined 
nations demonstrates that, although national income certainly influences the prevalence 
of depression, obesity, and underweight, it is not the sole definitive factor. It is likely 
that many other factors, such as cultural views on body type or levels of education about 
depression, also significantly influence the prevalence values. 
Objective Two 
Objective two analyzed the proposed relationship between depression and body 
composition among older adults. Populations were separated by gender and, in some 
cases, country. They were analyzed via multiple regression analysis, and it was found 
that only two populations (all males combined and South African females) had a 
significant relationship (p<0.05) between depression and BMI, while no populations 
exhibited a significant relationship between depression and waist circumference. South 
African females demonstrated a significant (p=0.03) positive relationship between 
depression and BMI (beta coefficient of 3.035), indicating that depressed older females 
are significantly more likely to have an increased BMI. When all males were analyzed a 
significant negative (beta coefficient of -2.536 and p=0.018) association between 
depression and body composition was found. However, this finding was not reproduced 
in any individual country when the data set was separated by country. This finding, 
therefore, was not viewed as particularly important, given that it was not reproduced in 
any male population, although Indian males demonstrate the a significant trend 
(p=0.061, beta coefficient of -1.878). 
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Conclusions 
The present study concluded that depression, obesity, and underweight are all 
present in older populations at a wide range of frequencies. This variation may be due to 
a number of factors, ranging from diet to social pressures concerning weight or mental 
health. The hypothesized link between depression and body composition among the 
older adults was largely unsupported by the data. With the exception of South African 
women, the lack of a significant relationship between depression and body composition 
variables in the individual SAGE countries suggests that depression is not a major 
driver of body composition among older adults. The association between depression and 
body composition observed when all men are combined across countries is not 
considered significant, as the result was not reproduced on an individual country level.  
The results can be interpreted in several ways. Firstly, the scope of our study 
only considered the clinical condition Major Depression, as opposed to more moderate 
forms of depression such as subsyndromal depression. This may have affected our 
results significantly, as it is unknown if any specific form of depression has a significant 
relationship with body composition. Additionally the results were not divided by age 
class, but the present study instead analyzed all adults over 50 as one group. Separation 
of participants into age cohorts (e.g., 50-59, 60-69, 70-79, 80+ years old) may yield 
further insights into whether or not depression is a significant driver of body 
composition at a particular age. The results observed in South African women can be 
also be interpreted in several ways. South African women have the highest prevalence 
of obesity among all measured populations, which may indicate that there exists less 
societal pressure on older females to maintain a low BMI, resulting in unusual dietary 
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patterns. Additionally, South Africa’s culture has heavy western European influences, 
due to recent colonization, which may have influenced the perceptions of depression or 
body composition in a way not seen in other participating countries. 
Within the study there were several limitations that are important to 
acknowledge. First, the nature and societal pressures of depression make its prevalence 
problematic to quantify. While this is true of any survey that examines depression, it is 
nevertheless important to note the inherent difficulty in measuring depression at a 
population level when so much social stigma and misinformation about the disease 
exists. Additionally, although the current study is large and nationally representative, it 
sacrifices rich ethnographic data that are often collected in anthropological studies.  
While the results of the present study indicate that Major Depression is not a 
significant determinant of body composition among the elderly in these middle income 
countries that is not to say that this is the final word on the subject. While there may not 
be an immediate way to address the weaknesses of the study, the strength can be 
improved by utilizing further data sets. SAGE is a longitudinal study, meaning that data 
will eventually be available on the mental state and body composition of the same 
individuals over the course of the three waves of the study (2007-2010 wave 1, 2013-
2014 wave 2, and 2015-2016 wave 3). When these data are available in three years’ 
time it will be possible to observe how an individual’s affliction with depression affects 
their body composition over time, which is a very powerful and direct form of analysis. 
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Appendix Figure 1: Tables of depression questions asked by SAGE surveyors 
 
 
Appendix Figure 2: Tables of height and weight measurement techniques used by 
SAGE surveyors 
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Appendix Figure 3: Questions for determining marital status asked by the SAGE 
surveyors 
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Have you ever smoked tobacco or used 1 YES 
03001 smokeless tobacco? 2 No - ~ 03007 . . . . . . . . . . . . . . . . . . . -· - . - . -. . - -. -. 
Do you current!~ use (smoke sniff or chew} any 1 YES, DAILY 
03002 tobacco products such as cigarettes, cigars, pipes, 2 YES, BUT NOT DAILY -· - · · · · . . . . . .. - -~ 03005 
chewing tobacco or snuff? 3 NO, NOT AT ALL 
. . . -- --- - -· · · · · -· -- ~ 03005 
For how long have you been smoking or using DO YEARS DO tobacco daily? MONTHS 03003 INTERVIEWER If less than one mont/1 - enter 
"00" for years and "00" for months. 
-8 DON'T K NOW 
03004 On average, how many of the following products do you smoke or use each da~? Include number below: 
03004a. Manufactured cigarettes DO 
03004b. Hand-rolled cigarettes DO 
03004c. Pipefuls of tobacco DO 
03004d. Cigars, cheroots, cigarillos, bidis DD 
03004e. Smokeless tobacco DOD GRAMS/DAY 
03004f. Other, specify: DO ...... ~ 03007 
. . . . . ···· ········· · 
. ...... ..... 
In the past, did you ever smoke tobacco or use 1 Yes 03005 
smokeless tobacco daily? 2 No .. . . . . . .. . . . . . . . . . . . . . ... . .. ~ 03007 
03006 How old were you when you stopped smoking or DO YEARS OF AGE ......... ...... -+ 03007 
using tobacco daily? 
-8 DON'T K NOW .. ........ .. .. .... .. . .. .. ... -+ 03006a 
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Appendix Figure 4: Smoking and Alcohol use questions from the SAGE questionnaire 
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